





IlossicHuTENHLHAY 3aMncKa

[Tpennaraemas mporpamMMa coctapiieHa Ha ocHOBe I'OC moaroToBku OakaiaBpoB,
00y4aroIIMXCs 1O HAMTPABJICHUIO TIOATOTOBKM “Buosorus”. B mporpamme BOPOCH
COCTaBJIEHBl TakuM 0Opa30M, YTO OXBATHIBAIOT BCE MPOOJIIEMbI COBPEMEHHOM
OMOJIOTHH:

CyutHocTs ku3HH. PazHooOpasue v ypOBHU OpTraHU3aIMKi OHOJIOTHUECKUX CUCTEM.
OCHOBHBIC KOHIICTIIIMM W METOABl OMONOrMYecknux Hayk. CTpoeHue W (hyHKIMH
OCHOBHBIX CHCTEM OPTaHOB JKMBOTHBIX M YEJIOBEKA, (PU3HUOJOTMUECKUE TPOIIECCHI
3e7eHOr0 pacteHusi. CTpOoeHWE W TPUHIMIIBI  JKU3HEACATEIIbHOCTH  KJIETOK,
OMOCHHTE3 MaKpPOMOJIEKYJI, HHEPreTHKAa KJIETOK JKMBOTHBIX M PACTCHHIA.
Bbuonornueckoe MHorooOpasue Ouocdepbl. HacaencTBeHHOCTh M M3MEHYMBOCTD
Ha BCEX YPOBHSAX OpPraHM3allMW >KMBOTO, MyTareHe3, TeHeTHYeCKas WH)KCHEPHS.-
OCHOBHBIEC TCOPUHU IBOJIOIMH, TEHETHUECKUE OCHOBHI 3BOJIIOIIMOHHOTO TPOILIECCca,
KOHIICTIIIUS  BUA0OOpazoBanus. OBomonus Ouochepsl. Crparerus OXpaHbl
NPUPOJBI U MPOMBINUICHHAS AKOJIOTHsA. OCHOBHBIE METOMIBI TOJYUYCHHS YHCTHIX
KyJIbTYP KJIETOK U TKaHEH. Y CJIOBUS KYJIbTUBUPOBAHUS OMOJIOTHYECKHX OOBEKTOB;
CTOCOOBI BBIACTCHUS M OYMCTKHA T'OTOBOTO IIEIEBOTO MPOAYKTA. [IpOMBIIIJICHHBIC
NPOIIECCHI C MCTIOIb30BAHMEM OMOJIOTHUECKUX KaTaanu3aTopoB. OCHOBHBIE METOIbI
KOHTPOJISI W yNpaBjeHUs OMOTEXHOJIOTMYECKMM TMPOU3BOJACTBOM. Poilb M MecTo
OMOTEXHOJIOTUU B MEAMIIMHE, CEITBCKOM XO3SHCTBE, MUIICBON TMPOMBIIIJICHHOCTH,
OMO3HEPTETHKE.

OCHOBHOE COIEPXXAHHWE
LIuTOIOrn4eCKrue OCHOBBI KM3HHU

Knerka kak cTpykTypHO-(pyHKIIMOHAIbHAS €IUHUIA XKUBOTO. KiieTouHas Teopus.
TotunoreHTHOCTh  KJETOK. CXOACTBA M  pa3iMuusi OSYKAPUOTHUYECKUX U
MPOKAPUOTHUYECKHUX KIIETOK.

CTpoeHHE SYKaPUOTHMUECKUX KIIETOK. OHAOIUIA3MaTHYECKas CETh, CTPOCHUE W
bynkuu. Pubocombl, cTpoeHMe M JoKaau3auus, (GyHKIUH. MUTOXOHIPUM:
crpoeHre W (QyHKIMU. JIM30COMBI: (PYHKIMH, CTPOCHHME M MPOUCXOXKICHUE.
ABtodarus, aBToNM3 M ructoinu3. Ammapar ['onbku, cTpoeHHe U (PyHKIMU.
OCOOCHHOCTH CTPOCHUSI PACTUTENIBHOM KIETKW. SIAepHBbIA anmapar KIIETKH.
SnepHag o0onouka, KapuomjgasMma, JiaMHUHA, MAaTPUKC, XPOMATWH, SAPBILIKO.
Ctpoenue ¥ (QYHKIUM XPOMOCOM, XpoMaTuipl. [lOJMMTEHHBIE XPOMOCOMBI.
CTpoeHue UMTOMIa3MaTUUeCKO MeMOpaHbl. Buabl KIETOYHBIX KOHTAKTOB.
[Iponeccsl MeMOpaHHOTrO TpaHcnopTa. Buapl TpancnopTa. DHI0- U SK30LUTO3.
XUMUYecKasi OpraHu3alus KIETKH.

benku: crpykTypa O€IKOBOM MOJEKYJbl, pa3HooOpasue W CHeluUUIHOCTb
OenkoB. Ilonatne o dQepmenTtax u  ux UMHrUOMTOpax. Pomb OENkoB B
KUBHEACATENILHOCTH KJIETKH.  YTJeBoAbl W junuabl. OOmmas xapakTepucTHKa



YIJIEBOJOB U JIMIUAOB KIETKH, X OMOJIorHYecKas poib. HyKIEHHOBBIE KUCIIOTHI:
JTHK u PHK, ux ctpykrypa 1 (yHKLMH B KIETKE.

Permumukamms  JIHK. Crpykrypa reHa. I'eHetmueckuil koa. Peanmszanus
reHeTnyeckoil wuHdopmammu. Otanbsl OuocuHTe3a Oenka. CTpyKTypa TeHa.
I'enernueckuii  kox. Peanmzanuss TeHETMYECKOW  MHQOpManMM:  Kparkas
XapaKTEPUCTHKA 3TANOB, 0COOEHHOCTH TPAHCKPHUILIHH.

Buocunres Genka.

Knerounslii nwmki, aeneHue KIETOK. MUTO3, XapakTepuctuka (a3 MuTo3a.
buonornueckoe 3HaueHue. Meiios, xapakrepuctuka a3 MEHOTHYECKOTO JETICHHUS.
["ameTorenes. buonornueckoe 3Ha4YeHUE MEHO03a.

MexaHu3MBbl 00eCIICUCHUS HCJIIOCTHOCTH MHOTOKJICTOYHOI'O Opranu3ma

OyHKIMOHUPOBAHUE PACTCHUS KaK €IUHOro 1enoro. CHCTEMBbl PErysiuud U
yIpaBjieHUs B pacTeHWsX. Buasl #M B3aMMOCBS3b BHYTPUKJIECTOYHBIX U
MEKKJIETOUHBIX YPOBHEH PEryJsiiu. DK30T€HHBIE W SHIIOTCHHBIE MEXAHU3MbI
peryJsuun.

CocraBisionMe BOJHOTO peKMMA pPACTCHWA. MeXaHU3Mbl MOIIOLICHUS,
NEPEABMKECHUSI W MCHAPECHUS BOJABI PACTCHUSMM, POJb OCMOTHUYECKUX CHIL.
OcoOEHHOCTH BOAHOTO 0OMEHA PAaCTEHUH Pa3IMYHBIX SKOJIOTMYECKUX TPYIIL.
MexaHu3Mbl TIOTJIOIICHUS, TIEPEIBMKEHHS M YTHIIN3AllMA MUHEPAJIbHBIX BELIECTB
B pacTeHusX. Posib aKTUBHOTO M MACCUBHOTO TpaHCHopTa. OCOOEHHOCTH a30THOTO
NUTAHUS pacTeHUi. DU3NOIOTNUECKIE OCHOBBI IPUMEHEHUS Yy IOOPECHUH.
®otocuHTe3. OCHOBHBIE PEAKIMM CBETOBOM M TEMHOBOH (pa3, MX B3aMMOCBS3b.
ComnpsikeHUE TpaHCOOpPTa SJEKTPOHOB B (DOTOCHMHTETHMYECKMX MEMOpaHax u
cutesoM AT®, dorodocopunmupoanune. Ocodennoctu C3 u C4 nyreid
pactenuid. buocdepHas posis GOTOCMHTE3A PaCTCHUA.

MecTto npixanuss U OpPOKEHHUS B CHCTEME META0OIMUECKUX PeaKiuil pacTeHUH.
OCHOBBI TEOPUHU OMONOTUUECKOTO OKUCIeHUs. CyIHOCTh a3pO0HOM U aHadpPOOHOM
¢a3  gpixanus.  CyOcTpaTHOE M OKMCIUTENbHOE  (pochopumupoBaHUe.
DOHEPreTUUECKMii BEIXO IBIXaHUS U OPOKEHUSI.

[lonsiTne 0 pocTe M pa3BUTHM PACTCHU, OCHOBHBIE (Pa3bl. DUMOIOTHUECKUE U
MOp(ONOTHYECKNE M3MEHECHUS B Tpoliecce pocta M Pa3BUTHs, POIb
¢utoropmoHoB. [1okoit y pactenuii 1 ero (pu3nOIOTHS.

®uU3M0I0rMYECKME OCHOBBI YCTOMUMBOCTM pacTeHMd K (akropam Cpensbl.
MexaHu3Mbpl  MOBPEKJAIOIIETO  ICHCTBUS  CTPECCOBBIX  (hakTopoB.  Bubl
YCTOMUMBOCTH, MPOSBICHUE B 3aBUCUMOCTH OT (pakTopoB cperdbl. [loHatne o
3aKaJIUBaHUU PACTECHUMN.

OpraHu3M YelOBE€Ka Kak €OuMHOE 1enoe. Poiab HEPBHOrO M T'yMOPAJIbHOTO
(dakTopoB B peryiauMm W uHTerpauuu ¢QyHkumid. OOpartHas CBA3b Kak
HE00X0AMMOE YCIOBHAE UHTErPAK (PU3HONTOTHIECKUX (DYHKLIMNA.

OcobOeHHOCTH ~ CTpoeHHMA  HeillpoHa.  DU3MKO-XMMHYECKME  MEXAHU3MBI
BO3HUKHOBEHUS MEMOpPAHHOIO NOTEHIMANa TOKOS W TOTEHIMana ACHCTBHS.
duznonornyeckre cBOMCTBa BO30YAMMBIX TKAHEH.

CBoiicTBa CMHAINCOB, UX KJIACCU(PUKALIMKA, MEXaHU3MBbI IEpEAaul BO30YKIACHUS.



[lonatne o Kene3ax BHYTPECHHEH cekpenuu. Perynsuusa — IeaTesbHOCTH
SHAOKPHHHBIX keJie3. [TonsaTne 0 Pu3nonornueckomMm roMmeocTase.

Beiciias  HepBHas — AedarenbHOCTb.  OOpa3oBaHME  YCIOBHBIX  Pe(IIEKCOB.
PednexropHas ayra. CUTHaIbHBIE CHCTEMBI.

Buapl 1 MexaHWU3MbI TAMSATH.

®OU3MOIOTUS  CEPACUYHO-COCYAUCTOW  cucteMbl.  MopdodyHKIHOHATBHBIC
0COOEHHOCTH  cepana. MexaHu3M  peryjisiiui  CEepICYHOM  JCSATEIbHOCTH.
MexaHu3Mbl pEryJisiiiii KpOBOOOpaIICHHUS.

CymHOCTh W 3HQUEHHWE MPOLECCOB MbIXaHHWs. MexXaHu3M BAOXa M BBIIOXA.
BeHTunsiuus Jerkux W BHYTPWICTOUHBIM 00beM Ta30B. HepBHas perynsdims
AKTUBHOCTU HEHPOHOB JILIXaTEIBLHOTO LIEHTPA.

Buytpennss cpena opranusma. [loHsTHE O cucTeME KpPOBH, €€ (PyHKIMH M
3HaueHue. MoppoyHKIMOHAIbHAA XAPAKTEPUCTHKA TUTa3Mbl U (POPMEHHBIX
aneMeHToB. Jlumda, €€ cocrta, CBOWCTBA M POJIb B OpraHu3Me. 3allUTHBIC
(dyHkuuu KpoBH. UMMyHHas CHCTEMA U MEXaHU3Mbl UIMMYHHUTETA.

OYHKIMM W 3HAUYCHHUE MOYCBBIJICIUTENLHONW cUcTeMbl. CTpoeHHe HedpoHa.
MexaHu3M peryasinuu AesTENbHOCTH MOYEK.

3aKOHOMepHOCTI/I HaCJICACTBCHHOCTH X UIBMCHUYHNBOCTH

3aKOHOMEPHOCTH HACJIECNOBAaHUS TE€HOB M NPHU3HAKOB. 3akoHsl ['. Mennens.
[TonrHoe u  HemonmHOE  OOMUHMpOBaHWE. He3aBucumoe — HaclieIOBaHUE.
[[UTOIOrMYeCKAE MEXAHU3MBI.

Hacnenoanue npu B3auMOACHCTBAM HEAJUICIIBHBIX T'€HOB: KOMILUIEMEHTAPHOCT,
snucTa3, nonumepusi.  OCOOEHHOCTM  KOJMYECTBEHHOTO  HACJEIOBAHWA.
CLEMIEHHOE HACJICAOBAHUE T€HOB M MPU3HAKOB. KPOCCHHIOBEp KAk MEXaHWU3M
PEKOMOMHALIUY TE€HOB U TIPU3HAKOB.

['enetnka mosa. ['eHeTHUECKHE MEXAHU3MBI ONIPEACIICHUS 10Ja. JleTepMuHanusa u
muddepennmanus noja. HacneaoBanue npu3HaKoB, CHEIIICHHBIX € TTOJIOM.
N3meHunBOCTh. DOPMBI M3MEHYMBOCTU: MOJAU(UKAIMOHHAS W MYTallMOHHAS.
[IpuunHBl BO3HMKHOBEHUS MyTauuid. Pojib MyTaMOHHONH WM3MEHYMBOCTH B
ABOJIIOLIMU U CEIIEKLIMHU.

HcKycCTBEHHOE KOHCTPYMPOBAHUE KOMOHWHAIMA TEHETUYECKOro Marepuasa.
KnonupoBanue  reHOB.  BEKTOpHBIE  MOJEKYJBI:  IUIA3MUIbI,  BHUPYCHI,
Oakrepuodaru. [IpakTuueckue JOCTUKECHUS TEHHOW WHKCHEPUH.

['eHeTHUECKME OCHOBBI CENEKIMHU. MCTOUHMKM KOMOMHATUBHOM W MyTallMOHHOMH
U3MEHYUBOCTA B CeNeKUMUA. CHUCTEMBbI CKPCIIMBAHUS B CEJEKIMU: WHOPUIUHT,
ayTOpUIMHT, oTAaicHHas rubpuausanus. OTO0p MAcCOBBIM M MHIWBUIYaIbHBIMA.
I'eTepo3suc.

OcoOeHHoCTH TEHETUKHI YEIOBEKA, coLuanbHas 00yCIIOBJIEHHOCTb
HacJeICTBEHHOCTU.  HacneactBeHHeie  3a0ofieBaHMs M OPUYMHBL  MX
BO3HUKHOBEHUA. | €HETUUECKHUE TOCIECACTBUS 3arpsA3HEHUS] OKPYKAIOLIECH CPEIbl
JUT YETI0BEKA.

MHoroo0pa3sue JKUBbIX OPraHu3MOB



[IpoxapuoTHI. Crpoenue OakTepuaIbHOR KJIETKU: LATOILIA3Ma,
UTOIUIa3MaTUUeCKass MeMOpaHa, TOBEPXHOCTHbIC oOpa3zoBanus. KiietouHas
auddepeHumanus (3HA0- U IK30CIOPbI, AKUHETHI, LIUCTHI).

Pa3MHOXKeHMEe OakTepuii: BUABI KJIETOYHBIX JAeieHuid. Pocra Oaxrtepuil (Ha
NPUMEPE NEPUOINUECKON KYIBTYPBI).

[TpokapuoTsl ¥ (pakTOpsl BHEIIHEH cpeabl. OTHOUIEHWE MUKPOOPraHU3MOB K
¢uznueckum  (akropam  cpeapl  (MCUXpOUabl.  TEPMODUIBI, OCMO(DUIIBI,
rauiopuiisl U T.0.). Pollb BHEXpPOMOCOMHBIX (DAKTOPOB HACIEACTBEHHOCTH MU
pexoMOMHaLMK y OaKTEepHil B afantanii K U3MEHEHUSM OKPYKAtOIIEH CPeabl.
Tunbl nUTaHUA MUKPOOPTAaHU3MOB M MX YYAaCTUE B KPYTOBOPOTE BEILECTB.
Hexnerounsie ¢opmbl :ku3HUA. BUPYCHI - CTPYKTYpHas OpraHu3alusi, XMMHYECKHi
cocTaB, Kinaccupukanus. THUIbl B3aMMOJCHCTBHS BUPYCOB € KIETKOH. BupycHbie
00JIE3HU U UX MPO(UITAKTHKA.

PacTtenne kak mpeacTaBUTENb JYKAPUOTHMUYECKUX OpPraHu3MoOB. [IpuHIMIEL
KJIacCU(PUMKALMU PACTUTENBHBIX OPIraHU3MOB.

['pynna otaenos Bogopociau. OOImIas XapakTepUCTHKA OTAEIOB. 3HAYCHUE
BOJIOpOCHEl B OMocepe U AATENbHOCTH YEIOBEKA.

Beicume cnopoBbie pactenud. ['amerogutHas u cnopouTHas JTUHUU PA3BUTHA.
OBOJIIOLIMOHHBIE CBA3M CPEIIN CIIOPOBBIX PACTCHUIA.

Otnen rOJIOCEMEHHBIE. Oobwas XapaKTEPUCTHKA, reorpauueckoe
pacnpocTpaHeHUe U KU3HEHHBIE (DOPMBI. BHOIOrMuecKkoe 3HaYEHUE CEMSIH.

Otnen uBeTkOBbie pacteHusa. L[BeTok. J[BoWHoe ommoaoTBopeHue. Kraccel
[BETKOBBIX PACTEHUI U UX XapaKTEPUCTHKA.

OcoOeHHOCTH OopraHu3ali TpuOHOro opranu3ma. BereratusHoe Teso, 6ecrnonoe
U MO0JIOBOC pa3MHOkeHUE rpuboB. CanpoduTHBIM W mapa3uTHUECKUi 00pa3bl
KU3HU TPUOOB. DKOJIOTHsI, paCPOCTPAHEHUE U KilaccuuKaius rpudoB.
[Ipocteifinne KMBOTHBIE Kak MHOTO()YHKIMOHAJIBHBIA KUBOH  OpPraHu3M.
OCOOCHHOCTH HMX OpraHM3alUd, PA3MHOXKECHUS W SKA3HECHHBIC LMKIBl Kak
OTPAKEHUE MPUCIOCOONEHUA K JKM3HU B KOHKPETHBIX YCIIOBUSIX CPEIBI.
Cucremarnueckas Kiaccu(pukanus NpOCTEHIINX.

XapakTepucTuka MHOTOKJIETOYHBIX ’KUBOTHBIX. [IpeumyinecTa
MHOTOKJIETOYHbIX. (OCHOBHBIE THIIOTE3bl MPOMCXOXKACHUS M  KIIaCCU(UKALMS
MHOTOKJIETOYHBIX.

[IporpeccuBHbIE OCOOCHHOCTH UYJIECHHCTOHOTHX, KOTOPBIE O0CCHEUYMIN UM
HIMPOKOE OCBOCHUE SKOJIOTMYECKMX HMII BOJHON M BO3AYIIHOM cpen. [IpuHLuMIBI
JETICHNSI HA TIOATHIIBI.

dunoreHeTHYECKHUE CBA3M OECIIO3BOHOUHBIX )KUBOTHBIX.

OOmas xapakTepuCcTUKa TUMA XOPAOBBIX. OpPUTHHAIBHBIE YEPTHl OPraHU3ALUM.
[Ipoucxoxaenne xopaosbix. Knaccuukanus XopaoBbIX.

AHAMHMM M aMHHMOTBI: OCOOCHHOCTH OPraHW3alii M PA3MHOXKCHUS B CBA3M C
HAa3¢MHBIM 00pa30M KU3HU aMHHUOT.

3aKOHOMCpHOCTI/I 3BOIIOIIMOHHOIO IIponccca



MUKpO3BOMIOLMSA KAaK CTAHOBJICHUE CTPYKTYPbl BUJA W NIPEANOCHUIKA
BUA000pa30BaHus.  OJEMEHTAPHBIE  COCTABIAIOIIME  MUKPOIBOIIOLMOHHOIO
nporecca.

OnemMeHTapHble (PaKTOPbI SBOJIIOLMKA: MYTALMOHHBIA MPOLIECC, U3O0JALMs, IPEHP
T'€HOB, ITOTOK I'€HOB. YIX POJIb B 3BOIIOLIMOHHOM IIPOLIECCE.

EcrectBennblit 0T00p Kak Beayumid pakTop 3Bomounu. [Ipeanocsuik 1 yciaoBus
JCUCTBUSI €CTECTBEHHOro orOopa. COBpEMEHHBIE NpEACTaBICHUS O (opmax
€CTECTBEHHOI0 0TOOpA.

Bun. Kpurepum  Bupma.  CoBpeMEHHass  KOHLUENLMS — MOJMTHIIHYECKOTO
ouonornueckoro Buaa. [lomynaunonnas crpykrypa suaa. [lytu BunpoodpaszoBaHus
B MpUpoje. AJUIONATPUYECKOE M CHUMIIATPUYECKOE  BHI000PA30BaHME.
JloKkazarenabCTBa U IPUMEDPHI.

OcHoBHbIE (Popmbl puoreneza. KoHBepreHuus, AUBEPreHINsS U MapalICIU3M.
JKuzneHHble (pOpMBI paCTEHUI U )KUBOTHBIX KAK MOATBEPKACHUE NAPAIUIEIbHBIX U
KOHBEPIEeHTHBIX NyTeH 3BOoonMH. HampasiieHus 3BOMOLMHA (PUIIOTEHETHYECKUX
rpynn — aporeHe3 u aioreHes. CmeHa (pa3 amanrtanmoreHe3a B HBOJIOLUH
OTIENBHBIX TPYIIIL.

OBOJIIOLIMOHHBIN ITPOrPeECC U perpece.

MecTo yenoBeka B CUCTEME KUBOTHOTO MUPA. [laHHbBIE 300JI0TUH, AHTPOIOJIOTHH,
TEHETUKH U JPYTHUX HAYK O JKUBOTHOM MPOUCXOKIACHUH YEIIOBEKA.

OCHOBHBIE JTanbl aHTPOIOTEHE3a. JTanbl BOOMH Homo: 4denoBek yMerblid,
ApXaHTPOIBI, AJIECOAHTPOTIBI, HEAHIEPTAJIBLBL.

JIBUKyLIME CUIIBI aHTPONOreHe3a U ux crnenuduka. ['eHeTnueckas u conuaabHast
HACJIECTBEHHOCTD.
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